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(54) LAMINATED PIEZOELECTRIC ACTUATOR ELEMENT AND MANUFACTURING METHOD THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To avoid the crack and distortion of a sintered block by alternately 
laminating electrostrictive materials and metal layers not connected to outer electrodes to form 
protective layers on the upper and lower faces of a piezoelectric layer. 

SOLUTION: Electrostrictive materials 5 an metal layers 7 not connected to outer electrodes are 
alternately laminated to form protective layers 2 on the upper and lower faces of a piezoelectric 
layer 6. The metal layers 7 are made of the same conductive paste as that of inner electrodes 4 
and hence the shrinkage ratio of the protective layers 2 at baking agrees with that of the 
piezoelectric layer 6. As the result, the stress due to the shrinkage ratio difference near the 
boundary of the protective layer 2 and piezoelectric layer 6 of the sintered block after baking 
never occurs and hence neither crack nor distortion occurs in the sintered block. Thus it is 
possible to greatly reduce the failure ratio of elements at baking and obtain a laminated 
piezoelectric actuator having a high reliability and neither break nor crack. 
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